Abstract: The isochoric temperature d e r i v a t i v e of Sound Velocity, t h e isothermal volume d e r i v a t i v e of thermodynamic Gruneisen parameter, f r a c t i o n a l f r e e ( a v a i l a b l e ) volume and t h e r e p u l s i v e exponent of intermolecular p o t e n t i a l a r e shown t o be r e l a t
INTRODUCTION
Beyer ' s n o n l i n e a r i t y parameter (B/A) has been expressed Cl] i n
terms of t h e i s o b a r i c a c o u s t i c a l parameter K of Ra0 and isothermal a c o u s t i c a l parameter K' of Carnevale -L i t o v i t z f o r liquids. This r e s u l t p r e s e n t s an improvement over t h e work of ~artmannc?] and confirms t h e conclusion on sound propagation d a t a of fluorocarbon f l u i d s and low d e n s i t y s o l i d s by Madigosky e t a l C33 t h a t ($1 (B/A) is
g r e a t e r th%n K through t h e i n t r o d u c t i o n of t h e isochoric a c o u s t i c a l parameter Ka' f o r a liquidCg, There i s a s i g n i f i c a n t c o n t r i b u t i o n of K m t o t h e thermo-acoustic and nonlinear p r o p e r t i e s of liquids[i, 4-6J .
The anhamonic microscopic i s o b a r i c p , isothermal P' and i s o c h o r i c pl/ Gruneisen parameters are e s s e n t i a l l y t h e same Ce] a s t h e corresponding acoustical parameters K, K g and Km f o r a l i q u i d , The s i g n i f i c a n c e of the d i s t i n c t i o n and t h e r e l a t i o n s h i p between t h e iaic.roscopic Grunefsen parameter p ( a s a measure of anharmonicity of normal mode frequency~$molecula~vibrations) and t h e conventional thermodynamic Gruneisen parameterp (used f o r s t r u c t u r a l study) of l i q u i d s has been discussed c4-J . I t has been proposed t h a t t h e r e a r e two d i s t i n c t i s shown t o be r e l a t e d t o t h e p r o p o r t i o n a l i t y f a c t o r KI f o r t h e r e l a t i o n between sound v e l o c i t y and i n t e r n a l molarlatent h e a t of v a p o r i s a t i o n of l i q u i d s . Also, t h e isothermal volume d e r i v a t i v e s of C and P, t h e r e p u l s i v e exponent n of intermolecular p o t e n t i a l , f r a c t i o n a l f r e e (available) volume f ( a s a measure of d i s o r d e r due t o increased mobility of molec u l e s ) a r e r e l a t e d t o t h e parameters pland (B/A) through Kn of t h e l i q u i d . The treatment has t h e d i s t i n c t advantage t h a t various parameters describing t h e anharmonic, nonlinear and thermo-acoustic p r o p e r t i e s can be evaluated f rom t h e thermo-acoustic d a t a of l i q u i d s .
THEORETICAL
The thermodynamic Gruneisen parameterpand t h e microscopic
Gruneisen parameters fi and p l f o r a l i q u i d (4, 61 can be expressedus
i n which the a c o~s t i c a l~a r a m e t e r s KY and K g , using t h e expressions where M i s t h e molecular weight, L i i s t h e i n t e r n a l molar l a t e n t h e a t of vaporisation, B, Bs, C, V, r and o ( a r e r e s p e c t i v e l y t h e isothermal and a d i a b a t i c bulk modulus, sound v e l o c i t y , molar volume, h e a t c a p a c i t y r a t i o and volume expansivity of t h e l i q u i d a t absolute temperature T and p r e s s u r e P.
The analogous expression f o r t h e rnicroscopic Gruneisen parameter P,using eq. (1) and g e n e r a l i s i n g t h e suggestions on intermolecular v i b r a t i o n c o n t r i b u t i o n (43 t o various q u a n t i t i e s can be w r i t t e n a s 
GO)
The f r a c t i o n a l f r e e (Yavailable) volume f and t h e r e p u l s i v e exponent n of t h e intermolecular p o é e n t i a l i n a l i q u i d CS, 63,using eqs. Higher values of (B/A), n and p l and smaller value of f f o r flurocarbon 43 a s compared t o o t h e r l i q u i d s show i t s anharmonic behaviour with s t r o n g molecular i n t e r a c t i o n s which i s stronger than o t h e r l i q u i d s 1-6, 103 and polymers [5_7. The r e s u l t s e s t a b l i s h t h e import a n c e of K n which c o n t r i b u t e s s i g n i f i c a n t l y t o t h e thermo-acoustic and nonlinear p r o p e r t i e s of t h e s e l i q u i d s .
The p r e s e n t treatment o f f e r s a convenient means f o r e s t a b l i s h i n g r e l a t i o n s h i p between t h e thermo-acoustic, anharmonic and nonlinear p r o p e r t i e s of l i q u i d s and c o r r e l a t i n g with r e p u l s i v e exponent and t h e Gruneisen parameter f o r l i q u i d s .
